Socio-emotional regulation in children with intellectual disability and typically developing children in interactive contexts  by Baurain, Céline & Nader-Grosbois, Nathalie
ALTER, European Journal of Disability Research 6 (2012) 75–93
Disponible en ligne sur www.sciencedirect.com
et également  disponible  sur www.em-consulte.com
Original  article
Socio-emotional  regulation  in  children  with  intellectual
disability  and  typically  developing  children  in  interactive
contexts
Régulation socio-émotionnelle d’enfants présentant une déﬁcience
intellectuelle et d’enfants tout-venant en contextes interactifs
Céline  Baurain,  Nathalie  Nader-Grosbois ∗
Catholic University of Louvain, Chair Baron Frère in Special Education, Institute of Psychological Sciences, 10, place Cardinal-Mercier,
1348 Louvain-la-Neuve, Belgium
a  r  t  i  c  l  e  i  n  f  o
Article history:
Received 2 May  2011
Accepted 18 January 2012
Available online 30 March 2012
Keywords:
Emotion regulation
Social behavior
Dyadic play
Intellectual disability
a  b  s  t  r  a  c  t
This  study  examined  similarities  versus  differences  in  socio-
emotional  regulation  in  45  children  with  intellectual  disabilities
compared to 45  typically  developing  children,  matched  for devel-
opmental  age  (ranging  from  3  to 6  years).  The  impact  of children’s
characteristics  (chronological  age  and  developmental  age),  of  three
types  of  dyadic  context  (neutral  with  an adult,  competitive  or coop-
erative  with  a peer)  and  of  three  temporal  sequences  in  dyadic
interactive  play  on  socio-emotional  regulation  was  studied.  The
results  showed  that  the  children  with  intellectual  disabilities  did
not  express  or  regulate  their  emotions  less  than  the  typically
developing  children  but  they  displayed  less  social  behavior.  In
both  groups,  socio-emotional  regulation  varied  depending  on the
context,  on  the  sequence  and  on  some  children’s  characteristics.
The mean  scores  of  socio-emotional  regulation  in  competitive  and
cooperative  contexts  (when  the  target-child  played  with  a peer)
were  higher  than the  mean  score  in a neutral  context  (when  the
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target-child  played  with  an adult).  In the  group  with  intellectual
disabilities,  the  children’s  emotional  expressions  in a competitive
context and  their  behavior  towards  social  rules  in a  neutral  context
varied  depending  on their  chronological  age.  In both  groups,  several
behavioral  categories  of  socio-emotional  regulation  in  the  different
contexts  varied  depending  on the  children’s  developmental  age.
©  2012  Association  ALTER.  Published  by  Elsevier  Masson  SAS.
All rights  reserved.
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Cette  étude  a  examiné  les  similitudes  versus  différences  en
régulation  socio-émotionnelle  de  45  enfants  avec  déﬁcience  intel-
lectuelle  comparés  à  45 enfants  tout-venant,  appariés  selon  leur
âge  de développement  (allant  de  trois  à  six ans).  L’impact  de
leurs  caractéristiques  individuelles  (âge  chronologique  et  âge  de
développement),  de  trois  types  de  contexte  dyadique  (neutre  avec
un  adulte,  compétitive  ou  coopérative  avec  un  pair)  et  de  trois
séquences  temporelles  de  résolution  de  problèmes  en  dyade  sur  la
régulation  socio-émotionnelle  a été  étudié.  Les  résultats  ont  mon-
tré  que  les  enfants  avec  déﬁcience  intellectuelle  n’expriment  pas
et  ne  régulent  pas  moins  leurs  émotions  que  les  enfants  tout-
venant mais  ils  manifestent  moins  de  comportements  sociaux.
Pour les  deux  groupes,  la  régulation  socio-émotionnelle  a varié
selon  les  contextes,  les  séquences  ainsi  que  parfois  selon  cer-
taines  caractéristiques  des  enfants.  Les  scores  moyens  en  régulation
socio-émotionnelle  en  contexte  compétitif  et  coopératif  (quand
l’enfant-cible  joue  avec  un  pair)  sont  plus  élevés  que  ceux  obtenus
en  contexte  neutre  (quand  l’enfant-cible  joue  avec  un  adulte).
Dans le  groupe  avec  déﬁcience  intellectuelle,  leur  expression  émo-
tionnelle  en  contexte  compétitif  et  leur  comportement  à l’égard
des  règles  sociales  en  contexte  neutre  ont  varié  selon  leur  âge
chronologique.  Pour  les  deux  groupes,  plusieurs  catégories  de  régu-
lation  socio-émotionnelle  dans  différents  contextes  ont  varié  selon
l’âge  développemental  des  enfants.
©  2012  Association  ALTER.  Publié  par  Elsevier  Masson  SAS.  Tous
droits réservés.
Introduction
This study examined socio-emotional regulation in children with intellectual disabilities com-
pared to typically developing children matched for developmental age (ranging from 3 to 6 years). Our
research is based on a heuristic model of social skills in childhood developed by Yeates et al. (2007).
Three levels are distinguished in this model: (1) social information processing; (2) social interactions;
and (3) social adjustment in social relationships (Rubin et al., 2006). As children’s socio-emotional
behaviors will be observed in this study during interactions with others and could vary depending on
the context (competitive, cooperative or neutral) and the persons with whom they interact (adult or
peer), we considered that socio-emotional regulation is situated at the level of social interactions in
this model.
According to Gross (2002) (p. 282), “Emotion regulation refers to the processes by which indi-
viduals inﬂuence which emotions they have, when they have them, and how they experience and
express these emotions”. Emotion regulation includes the mobilization of various strategies that indi-
viduals use to modify the course and the expression of emotional experiences (Cole et al., 2004;
Davidson et al., 2000; Dennis, 2007; Garber and Dodge, 1991; Gross, 1998; Schore, 1994; Thompson,
1994). In other words, these processes allow them to estimate, control and modify spontaneous
emotional responses (verbal or non-verbal), their intensity and their duration in order to achieve
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their prioritized goals (Eisenberg et al., 2001; Feng et al., 2008; Galyer and Evans, 2001; Tamir,
2011; Thompson, 2011). Emotion regulation represents an inter-individual process (Eisenberg and
Fabes, 1992; Eisenberg et al., 1995, 1997, 2000; Fabes et al., 1999; Rydell et al., 2003; Walden and
Smith, 1997) that facilitates adjustment to one’s social environment (Feng et al., 2008; Thompson,
1994), and also an intra-individual process which in particular involves control processes (Dumas
and Lebeau, 1998; Garitte, 2003; Stein et al., 2008). As emotional regulation behaviors in different
interactive contexts include both individual and social processes, and as we  take into account how
children regulate their emotional and social behavior, we designate these processes “socio-emotional
regulation”.
Concerning the children with intellectual disabilities, several reasons justify the interest of studying
their socio-emotional regulation. First, according to the diagnostic criteria of the intellectual disabil-
ity deﬁned by American Association Intellectual and Developmental Disabilities (AAIDD, 2009), there
are limitations of intellectual and adaptive functioning. In order to gain a detailed understanding of
social maladjustment in children with intellectual disabilities and to improve the intervention about
their socialization, it is necessary to know how they develop their emotion regulation, how they use
language to regulate their emotions and whether their development is delayed or different in com-
parison with typically developing children presenting similar developmental age (as suggested by
McClure et al., 2009). It requires referring to the distinction between developmental delay hypothesis
versus difference hypothesis about the development in children with intellectual disabilities com-
pared to typically developing children (Flanagan et al., 2008; Hodapp et al., 1990; Zigler and Balla,
1982). Secondly, the recent literature about typically developing preschoolers emphasized the poten-
tial impact of their emotional regulation on the development of social interactive skills and the quality
of social relationships with the peers and the adults. As early cognitive and communicative deﬁcits
in children with intellectual disabilities impede their opportunities of social interactions, their inter-
personal relationships with peers and adults, they could have less opportunities to regulate their
positive, negative emotions and to exercise skills of social adjustment. In brief, the study of these
socio-emotional processes in children with intellectual disabilities functioning at a level of devel-
opment corresponding to the preschool age, can be relevant to reﬁne both the knowledge on the
subject and to improve differential diagnosis, prevention of secondary incapacities and specialized
intervention.
As developmental delay has been reported in their understanding of causes and of consequences
of emotions (Thirion-Marissiaux and Nader-Grosbois, 2008) and in some aspects of their emotional
expression (Brun and Mellier, 2004; Fidler, 2006; Jahromi et al., 2008; Nader-Grosbois et al., 2006),
it seems appropriate to examine whether they have abilities or deﬁcits in regulating their socio-
emotional behaviors or responses. Their deﬁcits in social information processing, including emotion
recognition (Pochon et al., 2006; Wishart et al., 2007; Zabalia and Corfec, 2008) and their deﬁcits in
executive functions which imply difﬁculties with self-control, self-regulation and inhibition (Anderson
et al., 2001; Edgin, 2003; Nader-Grosbois, 2007) could inﬂuence their emotion regulation. However,
as children with intellectual disabilities show variable levels of distinct self-regulatory strategies in
cognitive problem-solving and in play situations (e.g. interactive play with an adult, Nader-Grosbois,
2007; Nader-Grosbois and Lefèvre, 2011; or pretend play with peers, Vieillevoye and Nader-Grosbois,
2008, 2009; Nader-Grosbois and Vieillevoye, 2011) rather than an overall deﬁcit in self-regulation, it
could be also the case for their emotion regulation.
Most of the studies on this process have centered on children with other developmental disorders
such as autism spectrum disorders (Gulsrud et al., 2010), externalized or internalized behavior dis-
order (Eisenberg et al., 2001; Kim et al., 2007) and bipolar disorder (McClure-Tone, 2009). Too few
studies have focused on socio-emotional regulation in children with intellectual disabilities particu-
larly during social interactions (Baurain and Nader-Grosbois, 2009a, 2009b, 2011a, submitted). The
case study led by Baurain and Nader-Grosbois (2009a) emphasized a lower socio-emotional regu-
lation in a child with intellectual disabilities compared with a typically developing child (matched
for developmental age), although they regulated their emotional and social behavior in variable way
depending the interactive play contexts. In our present study, we  focus on the manner in which chil-
dren with intellectual disabilities and typically developing children regulate emotional expressions,
responses and social behaviors (including behavior towards social rules, pro-social behavior, behavior
78 C. Baurain, N. Nader-Grosbois / ALTER, European Journal of Disability Research 6 (2012) 75–93
with respect to the task) when they play in a dyadic interactive game conceived to induce alterna-
tively positive versus negative emotions in different temporal sequences in three types of contexts
(cooperative, competitive, neutral) (see methodological details in Baurain and Nader-Grosbois, 2007,
2011b, 2011c).
Moreover, this study targets typically developing children and children with intellectual disabilities
who are functioning at the symbolic period of development, or presenting a developmental age from 3
to 6 years because it is possible to observe progression in socio-emotional regulation that leads to sig-
niﬁcant effects on their socio-adaptive behavior, particularly on positive interactions with peers (Cole
et al., 2004, 2009; Dennis, 2006, 2007; Dennis and Kelemen, 2009a; Dennis et al., 2009b; Eisenberg
and Fabes, 1992; Eisenberg et al., 1995, 1997; Fabes et al., 1999; Reider et al., 2007; Spinrad et al.,
2006). From the age of 2 years, typically developing children begin to be aware of their own  emotions
and those of others, and by the age of about 4 years they discover effective strategies for emotional
control for the beneﬁt of their social interactions with peers and adults (Macklem, 2008; Perron and
Gosselin, 2004, 2009). By the end of the symbolic period, typically developing children can use various
strategies of emotion regulation, such as regulating the expression of emotions, comforting them-
selves, self-distracting by redirecting their attention away from whatever is stressing them or doing
something else, managing their frustration, inhibiting socially inappropriate emotional behaviors,
deferring their expectations, withdrawing from situations, negotiating with others, using language
to communicate emotions, anticipating another person’s emotion, or talking comfortably about emo-
tions (Dennis and Kelemen, 2009a; Kalpidou et al., 2004; Macklem, 2008; Scharfe, 2000; Stansbury and
Sigman, 2000). The literature did not specify whether children with intellectual disabilities progress
similarly in their socio-emotional regulation and whether the progression depends on their length
of life experience, their chronological age or on their cognitive maturation, their developmental age
(including their level of verbal intelligence). In order to investigate this question of similarities versus
differences in socio-emotional regulation in children with intellectual disabilities in comparison with
typically developing children, it is essential to differentiate the impact of their chronological and devel-
opmental ages respectively on this process and to examine its inter-contextual and inter-situational
variability.
Consequently, it needs to select adapted method to assess this ability in children with intellectual
disabilities and typically developing children situating in this developmental period. Several studies
focusing on emotion regulation have used questionnaires completed by parents and/or teachers of
typically developing preschoolers (Adams Dillon, 2009; Eisenberg et al., 2001; Graziano et al., 2007;
Kalpidou et al., 2004; Rydell et al., 2003). Such measurements take the form of a checklist of items to be
scored according to a Likert scale, such as the Emotion Regulation Checklist (ERC, Shields and Cicchetti,
1997) or the Emotional Regulation Rating Scale (ERRS, Carlson and Wang, 2007). Other studies have
involved direct observations of preschoolers’ behavior, focusing on persistence in problem-solving
and both behavioral and emotional regulation during a task such as the “Transparent box task” or the
“Impossibly perfect circles task” (Goldsmith and Rothbart, 1996) which induces frustration or anger
(Cole et al., 2009; Dennis, 2006; Dennis and Kelemen, 2009a; Eisenberg et al., 2001; Feng et al., 2008;
Hill et al., 2006; Kalpidou et al., 2004). Others still have performed direct observations in an inter-
active context (Baurain and Nader-Grosbois, 2009a, 2009b, 2011a, 2011b, 2011c, submitted; Galyer
and Evans, 2001; Gulsrud et al., 2010; Herbé et al., 2007; Hughes et al., 2000; Mirabile et al., 2009). In
some studies, emotion regulation in preschoolers has been observed in play contexts, such as pretend
play with peers or parents, and the results have shown that emotion regulation and understanding
of emotions contribute signiﬁcantly to children’s emotional competences with peers (Adams Dillon,
2009; Fabes et al., 1999; Galyer and Evans, 2001; Lindsey and Colwell, 2003). Galyer and Evans (2001)
reported that the level of involvement in pretend play by preschoolers with their parents was pos-
itively linked with their competence in emotion regulation. In order to observe emotion regulation,
researchers have often designed situations eliciting negative emotions and analyzed the child’s per-
sistence in problem-solving, frustration, and expressive behavior or emotion regulation strategies.
However, most such studies have observed socio-emotional regulation in one type of context only,
and this has limited the opportunity to consider its inter-contextual variability. As children’s goals for
emotion regulation may  differ depending on the context (Thompson, 2011) and as their goal may  vary
depending on the person with whom they are interacting (adult or peer) (Campos et al., 2011), it is
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Table  1
Mean scores, standard deviation and ranges of chronological and developmental age in months.
Groups With intellectual disabilities (n = 45) Typically developing (n = 45)
M (SD) Range M (SD) Range
Chronological age 110.02 (21.98) [67; 163] 54.41 (11.28) [37; 75]
Developmental age 56.41 (10.99) [38.5; 77.6] 56.50 (13.2) [39.2; 80.4]
Verbal developmental age 56.95 (12.71) [33; 83] 56.15 (13.16) [38; 88.6]
Non-verbal developmental age 55.41 (12.57) [38.2; 85] 56.9 (15.24) [34.3; 88]
M:  mean; SD: standard deviation.
methodologically appropriate to observe emotional regulation in distinct contexts and with the adult
and peers.
The main objective of this study was to test the general hypotheses that socio-emotional regula-
tion is subject to developmental delay or to developmental difference in children with intellectual
disabilities compared to typically developing children matched for developmental age, by ana-
lyzing similarities versus differences in this process. Speciﬁcally, we  investigated the following
predictions: (1) we predicted that the children with intellectual disabilities should display similar
abilities in socio-emotional regulation in comparison with typically developing children matched
for their developmental age, supporting the hypothesis of developmental delay of socio-emotional
regulation in children with intellectual disabilities. In each group, we expected inter-situational
variability of socio-emotional regulation, depending on the type of context and depending on
the sequence in dyadic interactive play; (2) we  predicted inter-individual variability of socio-
emotional regulation in each group, depending on their chronological age and their developmental
age: we expected that children presenting higher chronological or developmental age would have
better socio-emotional regulation than children presenting lower chronological or developmental
age.
Method
Participants
The 90 participants were 45 children with intellectual disabilities (IDs) (26 girls, 19 males) and
45 typically developing (TD) children (23 girls, 22 males) who  were recruited mainly from French-
speaking Belgian special schools and ordinary schools respectively. The participants’ characteristics
are presented in Table 1, including mean scores, standard deviations and the ranges for their chrono-
logical age (CA) and developmental age (DA). There was  no signiﬁcant difference between the two
groups with respect to DA, in spite of a higher mean CA in the group with IDs than in the TD group.
These results showed that the participants were well matched for their DA, assessed by means of
Differential Scales of Intellectual Efﬁciency-Revised edition (EDEI-R, Perron-Borelli, 1996). The eti-
ologies of children with IDs were genetic syndromes (ﬁve children with Down’s syndrome, one
child with Kabuki syndrome, one child with Dandy-Walker syndrome, one child with Williams syn-
drome, one child with palatine ﬁssure), non-identiﬁable etiologies, and non-speciﬁc retardations
due to environmental under-stimulation or pre-, peri- or post-natal complaints (fetal alcohol syn-
drome, premature birth or placenta praevia). Ninety other children who acted as partners in dyadic
games were matched with the targeted children, on the basis on their similar level of school learn-
ing.
Instruments
Dyadic game of socio-emotional problem-solving (Baurain and Nader-Grosbois, 2007)
This game aims to put the children in several problem-solving situations in different interac-
tive contexts in order to observe their socio-emotional behaviors in a direct way. The child plays
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in three interactive climates: neutral (the child plays only with an adult), competitive and cooperative
(the child plays with another child-partner). This game is designed like a Snakes and Ladders game,
but it involves socio-emotional problem-solvings (illustrated by pictures) divided up on four pos-
sible trajectories. The purpose is to resolve these problems in order to reach the end of the course
(represented by a star). The game was designed in order to assess two aspects: (1) variation of
socio-emotional regulation in children depending on the interactive context by applying the “coding
grid of socio-emotional regulation by sequences” (Baurain and Nader-Grosbois, 2011c); and (2) their
performance in socio-emotional problem-solvings (examined in another study, Baurain and Nader-
Grosbois, submitted).  In every context, socio-emotional problem-solving corresponds to identifying
the appropriate emotion among four basic emotions (joy, sadness, anger and fear) and identifying the
appropriate social behavior from a free choice of possibilities. For each context, the game is divided
into three sequences (three problem-solvings per sequence). The design is intended to elicit positive
and negative emotions in the children during these distinct sequences of game: notably frustration
when they fail or when their partner succeeds, and joy when they succeed or when they progress
more than their partner in the game; it creates a situation where the children need to regulate their
emotions, their emotional expressions and their socio-emotional behaviors. These behaviors could be
managed in different ways by the children depending on the context and the sequence, and could
be more or less adjusted depending on these situational aspects (Appendix A, explaining character-
istics of the dyadic game of socio-emotional problem-solving, Baurain and Nader-Grosbois, 2011b,
2011c).
Coding grid of socio-emotional regulation by sequences
This coding grid was created ﬁrstly with reference to behavioral categories in indirect mea-
surements, such as the Emotion Regulation Checklist (ERC, Shields and Cicchetti, 1997), the
Emotional Regulation Rating Scale (ERRS, Carlson and Wang, 2007), and the Emotion Regulation
Subscale of the Social Competence Scale (Conduct Problems Prevention Research Group, 1999)
and in direct measurements (Fabes et al., 1999; Flem et al., 1998; Linder, 1990; Rothbart and
Bates, 1998). Secondly, the grid was also based on the analysis of socio-emotional behaviors
in several videos showing children playing the dyadic game of socio-emotional problem-solving
(Baurain and Nader-Grosbois, 2007). The objective of the coding grid (Appendix B) is to assess
variability of socio-emotional regulation depending on three interactive contexts and on three
temporal sequences (three problem-solvings per sequence). For example, in the cooperative con-
text, the Sequence 1 induced negative emotions, while the Sequence 3 induced cooperation
between children. The grid includes 26 items divided into four categories: Emotional Expressions
and Emotional Adaptation; Behavior towards Social Rules; Social Behavior (pro-social behav-
ior and behavior towards the task); and Consciousness and Evocation of Emotion. It takes into
account three distinct contexts: the target-child plays with an adult-partner in the neutral con-
text, and with a child-partner in the competitive and cooperative contexts. The coding grid
enables behavior to be assessed according to two modalities: verbal and non-verbal. The scor-
ing of 22 items in the ﬁrst three categories corresponds to the frequency of behavior on a
Likert scale (Appendix C). The coding grid is completed for each target-child and each context.
Appendix C presents the scoring and the minimum and maximum scores that can be obtained
in the coding grid. Category 4, Consciousness and Evocation of Emotion, is scored dichotomously:
yes or no.
The new methodological design underwent various validation phases, and statistical analyses
were performed, ﬁrstly in order to verify concordance between judges and the internal structure
and consistency of the coding grid, and secondly in order to verify the relevance of assessing perfor-
mances in socio-emotional problem-solvings in an interactive game (Baurain and Nader-Grosbois,
2011c). For the consensus between the judges, the intra-class correlation coefﬁcient of the total
score of the coding grid was .973 (P < .01). A factorial analysis in principal components was  forced
to four factors, in order to estimate the internal structure of the grid; its corresponds to the cate-
gories of the grid. The validation results are detailed in a previous study (Baurain and Nader-Grosbois,
2011c).
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Procedure
Firstly, intellectual assessment was made in individual sessions in order to evaluate children’s DA.
Secondly, dyadic sessions (lasted 20 minutes) were organized with a peer and with an adult in order to
observe the children playing with the Dyadic Game of Socio-Emotional Problem-Solving (Baurain and
Nader-Grosbois, 2007). The dyadic sessions took place in a quiet room at school and were ﬁlmed by a
camera placed in front of the child. The examiner/researcher began the ﬁrst session within a neutral
context, then randomly proposed two  other sessions (competitive or cooperative with a peer). Thirdly,
the examiner/researcher ﬁlled the Coding Grid of Socio-Emotional Regulation by Sequences looking
at the videos for each target-child and each context. Previously, the examiner was  trained to identify
verbal and non-verbal cues of emotional expression and the socio-emotional and emotion regulation
behaviors described in instruments in the literature and in the grid and had practice to play the game.
Results
Inter-group and inter-situational variability of socio-emotional regulation
Preliminary tests of normality, homogeneity and variance were performed for each score obtained
in the coding grid, as well as Mauchly’s sphericity test for each context and sequence. For all contexts,
Mauchly’s sphericity test showed signiﬁcant results (ranging from .74 to .90, P < .001, P < .05). Speciﬁ-
cally, for the analyses, Category 1 was divided into Emotional Expressions and Emotional Adaptation.
To estimate variability and differences in socio-emotional regulation (for each category) in both
groups of children, per context and sequence, repeated measures analyses were conducted. For
Emotional Expressions, there is a main effect of contexts (F(2) = 44.32, P < .001). For Social Behav-
ior, there are a main effect of groups (F(1) = 4.75, P < .05), of contexts (F(2) = 75.51, P < .001) and of
sequences (F(1.97) = 9.71, P < .001), and an interaction effect for contexts and sequences were obtained
(F(3.8) = 4.16, P < .05).
Comparisons of paired-sample t-test analyses of socio-emotional regulation scores in each context
and each sequence in both groups (Tables 2 and 3) made it possible to specify in which context and in
which sequence socio-emotional regulation was better or lower. For Emotional Expressions and Social
Behavior, in both groups, the mean scores in competitive and cooperative contexts were higher than
the mean score in the neutral context; and the mean score in the cooperative context was higher than
the mean score in the competitive context. Only, for Social Behavior, in both groups in the neutral
context, the mean score in Sequence 1 was  lower than the mean score in Sequence 3. In the group
with intellectual disabilities (IDs), in the competitive context, the mean score in Sequence 1 was  lower
than the mean score in Sequence 2, and in the cooperative context, the mean score in Sequence 2 was
higher than the mean score in Sequence 3. In the typically developing (TD) group, in the cooperative
context, the mean scores in Sequence 1 were lower than the mean scores in Sequence 2, and the
mean scores in Sequence 2 were higher than the mean scores in Sequence 3. For Emotional Expressions
and Behavior towards Social Rules, the mean scores in both groups did not differ signiﬁcantly between
sequences (Table 3).
To examine the difference between groups in terms of the children’s adaptation of their expressed
emotion (joy, sadness, frustration and anger) and in their externalized behavior moderation, the
crosstabs command and the exact test of Fisher were conducted. As Table 4 shows, the group with IDs
did not adapt less their emotions less or moderate less their externalized behavior than the TD group
(P < .05).
For Consciousness and Evocation of Emotion, 33% of the TD group evoked negative emotions, com-
pared with 15% of the group with IDs.
As Table 5 shows, the intensity of emotions during the game was no greater in the group with IDs
than in the TD group. Nevertheless, in both groups, the intensity of emotions changed depending on
the context (stronger in competitive and cooperative contexts).
Independent-sample t-test analyses were performed to test variability and difference between
the two groups for verbal versus non-verbal modalities of socio-emotional regulation, for Emotional
Expressions, and for Social Behavior. Only for Social Behavior was  a signiﬁcant difference obtained for
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Table 2
Paired-sample t-test analyses of socio-emotional regulation between context in both groups.
Group with IDs TD group
Neutral context Competitive context Neutral context Competitive context
Categories M SD t (df) M SD M SD t (df) M SD
Emotional expressions 4.29 3.79 t (40) = 6.18* 8.34 4.8 3.58 3.49 t (39) = 6.22* 7.65 6.2
Behavior towards social rules 42.34 6.06 t (40) = .41 42 3.86 41.48 5.43 t (39) = −.55 42.08 5.37
Social  behavior 17.83 2.9 t (40) = −5.71* 21.78 3.98 18.68 6.57 t (39) = −6.64* 24.23 4.3
Neutral context Cooperative context Neutral context Cooperative context
M SD t (df) M SD M SD t (df) M SD
Emotional expressions 4.34 3.77 t (44) = 5.9* 8.11 3.43 3.62 3.42 t (41) = −6.67* 7.98 5.37
Behavior towards social rules 42.33 5.88 t (44) = .39 42.09 4.68 41.64 5.35 t (41) = −.63 42.14 4.58
Social  behavior 17.87 2.85 t (44) = −9.54* 24.87 4.93 18.69 4.19 t (41) = −7.28* 27.62 7.81
Competitive context Cooperative context Competitive context Cooperative context
M SD t (df) M SD M SD t (df) M SD
Emotional expressions 8.55 4.67 t (40) = 1.44 7.88 3.36 7.65 5.98 t (42) = −.13 8.12 5.31
Behavior towards social rules 42 3.86 t (40) = .04 42.02 4.88 42.23 5.21 t (42) = −.03 42.21 4.54
Social  behavior 21.78 3.98 t (40) = −4.49* 24.8 4.931 23.81 6.51 t (42) = −3.16** 27.12 7.73
*P < .001; **P < .05; IDs: intellectual disabilities; TD: typically developing; M:  mean; SD: standard deviation; t (df): t-student.
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Table  3
Paired-sample t-test analyses of category 3 of socio-emotional regulation between sequences of game in both groups.
Category 3: the child’s social behavior while playing
Group with IDs TD group
Sequence 1 Sequence 2 Sequence 1 Sequence 2
Context M SD t (df) M SD M SD t (df) M SD
1 5.64 1.04 t (44) = −1.95 6.04 1.22 5.81 1.59 t (41) = −1.67 6.29 1.78
2 6.85 1.85  t (40) = −2.29* 7.83 2.46 7.44 2.4 t (42) = −1.21 7.98 2.32
3 8.16 2.14  t (44) = −1.67 8.86 2.52 8.76 2.83 t (44) = −2.82* 9.87 3.75
Sequence 1 Sequence 3 Sequence 1 Sequence 3
M SD t (df) M SD M SD t (df) M SD
1 5.64 1.04 t (44) = −2.6* 6.24 1.43 5.81 1.59 t (41) = −2.53* 6.6 2.01
2 6.85  1.85 t (40) = .69 7.1 1.53 7.44 2.4 t (42) = −1.99 8.42 3.33
3  8.16 2.14 t (44) = .66 7.83 2.42 8.76 2.83 t (44) = .38 8.58 2.55
Sequence 2 Sequence 3 Sequence 2 Sequence 3
M SD t (df) M SD M SD t (df) M SD
1 6.04 1.22 t (44) = −1.02 6.24 1.43 6.29 1.78 t (41) = −.96 6.6 2.01
2  7.83 2.46 t (40) = 1.77 7.1 1.53 7.98 2.32 t (42) = −1.21 8.42 3.33
3  8.86 2.52 t (44) = 2.17* 7.83 2.42 9.87 3.75 t (44) = 2.75* 8.58 2.55
*P < .05; IDs: intellectual disabilities; TD: typically developing; M:  mean; SD: standard deviation; t (df): t-student; Context 1:
neutral; 2: competitive; 3: cooperative.
Table 4
Crosstabs command: adaptation of expressed emotions in both groups.
Joy Sadness Frustration Anger
Groups A NA A NA A NA A NA
With intellectual disabilities 42 3 42 3 36 9 38 7
Typically developing 44 1 42 3 37 8 39 5
A: adapted; NA: not adapted. “Not adapted” concerns all emotions not adapted throughout the duration of the game (in all
three  contexts).
the verbal modality in favor of the TD group (M = 12.75; SD = 9.39) in comparison with the group with
IDs (M = 8.15; SD = 4.93), t(58.67) = 2.75, P < .05.
Variability of socio-emotional regulation depending on individual characteristics
To estimate variability and differences depending on the developmental age (DA) of both groups,
repeated measures analyses were conducted. A preliminary Mauchly’s sphericity test was performed
Table 5
Intensity of emotions during the game, in percentage terms, in ID and TD groups.
ID group TD group
Contexts Contexts
Intensity of emotions Neutral Competitive Cooperative Neutral Competitive Cooperative
Weak 91.11 60.46 62.2 93.33 75 68.8
Moderate 8.88 30.23 28.88 6.66 22.72 24.44
Strong 0 9.3 8.88 0 2.27 6.66
c: context; ID: intellectual disability; TD: typically developing.
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for each context and sequence. In the group with IDs, for all contexts, Mauchly’s sphericity test
showed no signiﬁcant results, except for Behavior towards Social Rules, W(2) = .84, P < .05. In the TD
group, for all contexts, Mauchly’s sphericity test showed signiﬁcant results (ranging from .73 to
.82, P < .001, P < .05), except for Emotional Expressions. In this group, it was  only for Behavior towards
Social Rules, for the sequences, that Mauchly’s sphericity test showed signiﬁcant results, W(2) = .64,
P < .001.
More speciﬁcally, for each group, multiple comparisons (Bonferroni) were per-
formed to identify in which children’s DA range socio-emotional regulation was  better
or lower, across contexts and categories and in terms of verbal or non verbal modal-
ities. We  divided each group into three DA subgroups: 3–4 years, 4–5 years and
5–6 years.
In the group with IDs, in the neutral context, for Behavior towards Social Rules, the DA
subgroups differed signiﬁcantly [F(2) = 3.4, P < .05]: the mean score in 3–4 years DA subgroup
(M = 39.4; SD = 8.75) was lower than the mean score in 5–6 years DA subgroup (M = 44.6;
SD = 1.05). For Social Behavior, the DA subgroups differed signiﬁcantly [F(2) = 5.72, P < .05]: the
mean score in 3–4 years DA subgroup (M = 16.07; SD = 3.08) was lower than the mean score in
4–5 years DA subgroup (M = 19.13; SD = 2.64). In the competitive context, for Emotional Expres-
sions, the DA subgroups differed signiﬁcantly [F(2) = 4.59, P < .05]: the mean score in 3–4 years
DA subgroup (M = 6.54; SD = 3.17) was lower than the mean score in 4–5 years DA sub-
group (M = 11.38; SD = 5.1). For modalities, no signiﬁcant difference between DA subgroups was
obtained.
In the TD group, in the neutral context, for Emotional Expressions, the DA subgroups differed
signiﬁcantly [F(2) = 4.76, P < .05]: the mean score in 3–4 years DA subgroup (M = 1.8; SD = 2.6) was
lower than the mean score in 4–5 years DA subgroup (M = 5.46; SD = 3.2). For Behavior towards Social
Rules, the DA subgroups differed signiﬁcantly [F(2) = 8.67, P < .001]: the mean score in 3–4 years DA
subgroup (M = 37.73; SD = 7) was lower than in the other two  DA subgroups (M = 43.38; SD = 2.98,
in 4–5 years; M = 44.21; SD = 1.18, in 5–6 years). In competitive and cooperative contexts, for Emo-
tional Expressions, the DA subgroups differed signiﬁcantly [F(2) = 6.94, P < .05, in competitive context;
F(2) = 4.87, P < .05, in cooperative context]: the mean score in 3–4 years DA subgroup (M = 3.93;
SD = 3.7, in competitive context; M = 4.93; SD = 4.11, in cooperative context) was lower than the
mean score in 4–5 years subgroup (M = 8.07; SD = 3.87, in competitive context; M = 9.4; SD = 4.56,
in cooperative context) and in 5–6 years DA subgroup (M = 11.21; SD = 7.45, in competitive con-
text; M = 9.93; SD = 5.65, in cooperative context). For modalities, a signiﬁcant difference between
DA subgroups was obtained: for Emotional Expressions, in favor of 4–5 and 5–6 years DA sub-
groups [F(2) = 8.12, P < .001] and for Social Behavior, in favor of 5–6 years DA subgroup [F(2) = 4.96,
P < .05].
Crosstabs command was performed: the adaptation of expressed emotions (joy, sadness, frustra-
tion and anger) in both groups did not differ depending on the children’s DA.
In the group with IDs, the compared mean scores (Bonferroni) were also used to identify in
which children’s chronological age (CA) range the socio-emotional regulation was  better or lower,
across categories and contexts, and in terms of verbal or non-verbal modalities. We  divided the
group with IDs into three CA subgroups: 5–8 years, 8–10 years, and 10–13 years. For the categories,
no signiﬁcant difference between these CA subgroups was found, except in the competitive con-
text for Emotional Expressions, where these CA subgroups differed signiﬁcantly [F(2) = 3.53, P < .05]:
the mean score in 5–8 years CA subgroup (M = 5.11; SD = 3.69) was  lower than the mean score
in 10–13 years CA subgroup (M = 9.88; SD = 4.71); and in the neutral context, for Behavior towards
Social Rules, where these subgroups differed signiﬁcantly [F(2) = 3.72, P < .05]: the mean score in
5–8 years CA subgroup (M = 38; SD = 10.34) was lower than the mean score in 10–13 years CA sub-
group (M = 43.93; SD = 1.44). For the modalities, no signiﬁcant difference between these CA subgroups
was found, except for Social Behavior for the non-verbal modality, where these subgroups differed
signiﬁcantly [F(2) = 5.03, P < .05]: the mean score in 5–8 years CA subgroup (M = 53.56; SD = 4.85)
and 10–13 years CA subgroup (M = 54.14; SD = 5.94) was  lower than the mean score in 8–10 years
CA subgroup (M = 59.63; SD = 5.53). For the TD group, we  considered their CA as equivalent to their
DA.
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Discussion
Inter-group and inter-situational variability of socio-emotional regulation
Our main objective was to examine similarities versus differences in socio-emotional regulation in
children with intellectual disabilities and typically developing children, matched for their develop-
mental age, in order to test developmental delay or difference hypotheses. This study found similar
frequencies of socio-emotional behaviors, including behavior toward social rules, emotional expres-
sions and adaptation of emotions, in both groups of children. During the game, the children with
intellectual disabilities did not express their emotions in a less or more intensive way, they were no
less able to adapt their emotions (joy, sadness, frustration and anger) and they did not moderate their
externalized behavior less than the typically developing children. Concerning verbal versus non-verbal
modalities of socio-emotional regulation, the results showed that the typically developing group did
not use the verbal modality more to express and regulate their emotions than the group with intellec-
tual disabilities did: this could be due to the close matching for verbal and non-verbal developmental
age. These results correspond to observations about preschoolers who have the ability to modify and
control the intensity of their emotional expressions according to the situation and social rules (Saarni,
1999), and who use language as a strategy to regulate their emotions (Cole et al., 1994), notably to
distract themselves in frustrating situations (Stansbury and Zimmerman, 1999).
All these results support the delay hypothesis of socio-emotional regulation development in the
group with intellectual disabilities, in comparison with the typically developing group matched for
developmental age (as observed by Baurain and Nader-Grosbois, 2009b, 2011a). The children with
intellectual disabilities seem to develop their abilities in socio-emotional regulation more slowly,
but they do not display any difference of development compared with younger typically developing
children. It contrasts with the observation of a deﬁcit in emotion regulation in two  other studies in
a limited sample of children with intellectual disabilities (Baurain and Nader-Grosbois, 2009a; Brun
and Mellier, 2004). However, speciﬁc partial differences or deﬁcits were found in this present study to
the disadvantage of the group with intellectual disabilities. The group with intellectual disabilities had
less social behavior (socio-extravert behavior) than the typically developing group. Although the group
with intellectual disabilities used language to express and to regulate their emotions, they used the
verbal modality less in their social behaviors than the typically developing group. Unlike the children
with intellectual disabilities examined in this study, children with speciﬁc language impairment have
been found to display difﬁculties in emotion regulation (Fujiki et al., 2004).
Our results with respect to social behavior were consistent with the ﬁndings obtained by Seraﬁca
(1990), who emphasized that, in children with intellectual disabilities, their low cognitive abilities
underlying their social skills slow down their initiation and maintaining of exchanges with their
peers. According to Guralnick (1999),  children with intellectual disabilities have altered social capaci-
ties, including difﬁculties in establishing a relationship of friendship with their peers. Concerning the
evocation of emotions at the end of game, the group with intellectual disabilities evoked less nega-
tive emotions than the typically developing group; this may  be explained by problems of short-term
memory in children with intellectual disabilities.
As proposed by Thompson (2011) and Campos et al. (2011),  there was  some inter-situational vari-
ability of socio-emotional regulation in both groups depending on the three contexts and the different
sequences inducing alternatively positive or negative emotions in the dyadic game. Firstly, each group
expressed and adapted their emotions better and displayed more social behavior in both competitive
and cooperative contexts where the child-target played with a partner-peer than in the neutral con-
text where the child-target played only with the assessor. Some authors have suggested that dyads
of children situated at the same level of cognitive development may  coordinate and cooperate more
together (Beaudichon et al., 1988). When interaction among preschoolers is strong, they develop a high
level of social skills, allowing them to decrease their level of negative emotions (Fabes et al., 1999).
Positive links have been highlighted between their emotion regulation examined in other play con-
texts (e.g. in pretend play with peers or parents) and their interactions with others (peers or parents)
(Adams Dillon, 2009; Fabes et al., 1999; Galyer and Evans, 2001; Lindsey and Colwell, 2003). Accord-
ing to Galyer and Evans (2001),  a deﬁcit in emotion regulation has been associated with common
86 C. Baurain, N. Nader-Grosbois / ALTER, European Journal of Disability Research 6 (2012) 75–93
emotional and behavioral difﬁculties, including poor adjustment to school, poor peer relationships
and poor social competence. Graziano et al. (2007) also reported that children with better skills in
emotion regulation had a slightly more positive relationship with their teachers and were less likely
to have behavioral disorders.
Speciﬁcally concerning the intensity of emotions in children in the present study, this changed
depending on the context, with greater intensity being displayed in competitive and cooperative
contexts with peers: the children expressed their emotions more intensively when they were in inter-
action with peers than in a neutral context with an adult. In terms of positive emotions, smiling offers
the possibility of maintaining exchanges (Brun, 2008). Furthermore, cooperation between preschool-
ers is based on social interactions during the problem-solving and is characterized by emotionally
expressive and positive exchanges and reﬂecting more expressions of joy (smiling and laughter)
(Herbé et al., 2007). In our study, the game took place in three different contexts, and we distinguished
three sequences inducing negative emotions (such as frustration) versus positive emotions, in order to
observe the variation of socio-emotional regulation according to both contexts and sequences. Con-
cerning these sequences, in the neutral context where the children played alone, in both groups, they
displayed less social behavior in Sequence 1 at the beginning of the game than in the last sequence at
the end of game. This can be explained by the fact that the children felt more comfortable at the end of
game than at the beginning. In both groups, in the cooperative context, the socio-emotional regulation
score differed between sequences. In Sequence 1, the target-child lost (he could feel negative emotion),
in Sequence 2, he won as much as the partner-child (he could feel positive emotion) and in Sequence
3 the two children cooperated. In Sequence 2, the target-child displayed more social behavior than in
Sequence 3; this can be explained by the fact that the target-child in Sequence 3 had opportunities
for cooperation. Only in the typically developing group, in Sequence 2, did the target-child display
more social behavior than in Sequence 1; this can be explained by the fact that the target-child was
not losing any more in Sequence 2.
Variability of socio-emotional regulation depending on individual characteristics
Concerning the impact of children’s developmental age (DA): several domains of socio-emotional
regulation improved as their developmental age increased. In general, for both groups, in interactive
contexts where the target-child played with a peer, the lower DA subgroups expressed their emotions
less than the higher DA subgroups; however, in this type of context, the lower DA subgroups did not
display less social behavior or poorer behavior towards social rules than the higher DA subgroups. This
also partly conﬁrms our hypothesis. The higher DA subgroups mobilized their skills in socio-emotional
regulation (including emotional expression) more easily than the lower DA subgroups. According to
Dennis (2006),  the child’s ability to conform to the adult’s requests conﬁrms good emotional self-
regulation. This ability is believed to develop gradually, so we expected that the lower DA subgroups
would follow social rules less (in response to the adult’s requests) than the higher DA subgroups. In
both groups, in the context where the child played alone, the lower DA subgroups followed social
rules less than the higher DA subgroups. This also conﬁrms our hypothesis. For social behavior, only
in the group with intellectual disabilities, in the context where the child played alone, did the lower
DA subgroups display less social behaviors than the higher DA subgroups. For the verbal modality, the
higher DA subgroups used the verbal modality more in social behaviors than the lower DA subgroups.
By the end of the preschool period, it is possible for emotional regulation to be helped by linguistic
development (Maklem, 2008). Although emotional language acquisition develops early, children begin
to consolidate their speech by the age of three (Mellier et al., 2008).
In the group with intellectual disabilities, the chronological age (CA) had a partial impact on socio-
emotional regulation. As CA increased, several domains of socio-emotional regulation improved, such
as following social rules in the neutral context where the child played alone; expressing their emotions
in the competitive context; moderating their externalized behavior; and using the non-verbal modality
in social behavior. This partly conﬁrms our hypothesis asserting that higher CA subgroups would
have better socio-emotional regulation than lower CA subgroups. Higher CA subgroups of children
with intellectual disabilities have had longer life experience and consequently, more opportunities to
exercise their skills in socio-emotional regulation than the lower CA subgroups.
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To conclude, this study has revealed more similarities of socio-emotional regulation between the
group with intellectual disabilities and the typically developing group, matched for their develop-
mental age (situated in the symbolic period of development), than deﬁcits speciﬁc to the group with
intellectual disabilities; supporting more the delay hypothesis of socio-emotional regulation. In addi-
tion, inter-situational variability of socio-emotional regulation was identiﬁed in both groups, with
better socio-emotional regulation in cooperative and competitive contexts with peers than in the
neutral context with the adult-examiner. These results justify to continue, in future research, the
investigation of socio-emotional regulation in various contexts and situations that create diverse
opportunities to feel negative or positive emotions. In addition, in future research, we propose to
examine whether direct observations of socio-emotional regulation in children with intellectual dis-
abilities in distinct interactive contexts versus solitary contexts and measures of emotion regulation
(such as Emotion Regulation Checklist, ERC) reported indirectly by third parties are convergent or
divergent with respect to the children’s abilities or inabilities in socio-emotional regulation. More-
over, with reference to the model of Yeates et al. (2007),  we  suggest to study the link or the impact
of their socio-emotional regulation on their social information processing, including theory of mind
about emotions (the understanding of causes and of consequences of one’s own emotions and those
of others) and the ability to solve socio-emotional problems; and also its potential impact on the
others’ perception of their social adjustment (parents, teachers, peers) (Baurain and Nader-Grosbois,
submitted).
In addition, some inter-individual variability of socio-emotional regulation in this study appeared
depending on children’s developmental age in both groups, and chronological age (or the length of life
experience) in speciﬁc categories of socio-emotional regulation in the group with intellectual disabil-
ities. In research and in intervention, the consideration of both cognitive developmental competences
and the length of life experience seem essential when socio-emotional regulation is assessed and
trained in persons with intellectual disabilities. More speciﬁcally, we could not examine in this study,
inter-individual variability depending on etiologies of children with intellectual disabilities because
we could not divide up our sample with intellectual disabilities in homogeneous subgroups by type
of syndrome. It would be relevant to examine delay and difference hypothesis on socio-emotional
regulation in children presenting speciﬁc genetic syndromes. This study seems to give light to the
process of socio-emotional regulation of children with intellectual disabilities and shows that it’s rel-
evant to vary their opportunities to regulate their emotions in interactive contexts, so as to diversify
their experiences of social interactions (as suggests by McClure et al., 2009).
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Appendix A. Characteristics of the dyadic game of socio-emotional problem-solving
13 challenges
sequence 3sequence 2sequence 1sequence 3sequence 2sequence 1sequence 3sequence 2sequence 1
4 stories
Enjoyment/sadness/anger/fear
9 situations-problems*
1 XXX
2 XXX
3 XXX
4 XXX
5 XXX
6 XXX
7 XXX
8 XXX
9 XXX
Instructions
Condition
Material
of the plates 
Goal: To reach the star with Dora/Diego
before his(her) partner
Induction of negative emotion s to 
the child if he is behind his partner
and if he loses
Goal: To reach the star with Dora/Diego
Induction of negative emotions to 
the child in case of difficulties resolving
the challenges
The child plays with a partnerThe child plays only with the adult
1 assistant card and 1 card "gout out 
of prison"; 1 for other child with 4   
illustrated counter and 1 assistant card 
2 packages of 13 blue cards, 1 for17 yellow illustrated cards of the pictures 
each child and 1 package of 5 cards for
the both children
2 pawns to move on the plates, 2 photos of Dora and Diego to lead the play and 4 figurines of the emotional facial basic expressions 
The child plays with a partner
and 1 assistant card
Quiet places. Camera to facilitate the notation of the answers and allow the experimenter to fill the coding grid
A support of answers illustrated with 9 situations problems, provided with velcro
1 envelope with 9 illustrated counter  
provided with velcro and 1 assistant card
4 stories maked up of labels presenting the inductive situation of one basic emotion  
9 illustrated counter  provided with velcro 
2 envelopes, 1 for target child with 2 envelopes for every child with 
7 illustrated counter  provided with velcro;  
AleatoryAleatoryAleatory
by following the instructions of the adult 
but in time 3 cooperate with his(her) 
partner to reach the star
Induction of negative emotions to 
the child in time 1 by making win the  
other child
with 17 illustrated yellow cards
Cooperative context (blue table)
Dyad child - child
Goal: To reach the star with Dora/Diego
by following the instructions of the adult 
Neutral context (yellow table)
Dyad child - adult
Competitive context (green table)
Dyad child - child
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*(1) A little boy breaks a window-pane with his ball, (2) a little boy throws his jacket on the ground,
(3) a little boy crushes a snail, (4) two  children quarrel to go on a slide, (5) a girl cries alone on a bench,
(6) a girl tears up a ﬂower, (7) two children quarrel in a car, (8) two children “collide” with their
scooters, (9) a girl throws a piece of paper on the ground.
Appendix B. Coding grid of socio-emotional regulation by sequences
Interactive game/dyad: child-adult
Socio-emotional regulation V NV
Category 1: Emotional expressions felt by the child while playing and adaptation of the emotion S1 S2 S3 S1 S2 S3
Emotional expressions
The child expresses joy
The child expresses sadness
The child expresses frustration/disappointment
The child expresses anger
The child expresses fear
The child expresses anxiety
Emotional expressions adapted to created situations
The emotion expressed (“joy”) is adapted to created situations
The emotion expressed (“sadness”) is adapted to created situations
The emotion expressed (“frustration”) is adapted to created situations
The emotion expressed (“anger”) is adapted to created situations
The  emotion expressed (“fear”) is adapted to created situations
The emotion expressed (“anxiety”) is adapted to created situations
Category 2: The child’s behavior towards social rules
The child listens to the instructions
The child follows the instructions
The child is patient (he waits his turn)
The child displays listening behavior (in general)
The child moderates his or her externalized behavior
Category 3: The child’s social behavior while playing
Prosocial behavior
The child displays socio-extravert behavior (Socio-communicative behavior, he or she participates in the interaction)
The  child displays empathy behavior (He or she puts him/herself in the place of others, link with the theory of mind)
The child displays attentive behavior (He or she pays attention to the other person, he or she responds to joint attention)
Behavior towards the task
The child perseveres to reach his or her goals (He or she maintains his or her motivation, self-effort)
The  child controls difﬁculty (self-control)
Category 4: Consciousness and evocation of emotion at the end of game
The child is conscious of having felt joy and evokes it
The child is conscious of having felt sadness and evokes it
The child is conscious of having felt anger and evokes it
The child is conscious of having felt fear and evokes it
+: very frequent scored 3; /: moderately frequent scored 2; −: infrequent scored 1; 0: non-existent scored 0; V: verbal; NV:
non-verbal; S: sequences (S1, sequence 1: challenges 1, 2, 3; S2, sequence 2: challenges 4, 5, 6; S3, sequence 3: challenges 7, 8,
9).
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Table 5
Minimum and maximum scores in the coding grid of socio-emotional regulation by sequences.
Contexts of interactive game
Dyads Child-Adult Child-Child Child-Child
Contexts Neutral Competitive Cooperative
Socio-emotional
regulation
Minimum
score
Maximum
score
Minimum
score
Maximum
score
Minimum
score
Maximum
score
Total
cross-cat.
%
Category 1
Emotional
expres-
sions/adaptation
0 216 0 216 0 216 648
Category 2
Child’s behaviour
towards social
rules
0 90 0 90 0 90 270
Category 3
Child’s social
behaviour
0 90 0 90 0 90 270
Total
cross-contexts
396 396 396
Total coding grid 1188
%
Cross-cat.: cross-categories.
Appendix C. Scoring of the coding grid of socio-emotional regulation by sequences
Observation of 22 items
Code Scores
+ Very frequent 3
/  Moderately frequent 2
−  Infrequent 1
0  Non-existent 0
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